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SUMMARY 
Four  teratocephalid  species, viz. Metateratocephalus crassidens,  Teratocephalus  costatus, T. lirellus and T. terrestris, were  studied 
by  SEM,  which  provided  additional  information  on  anterior  organization and  external  morphology. Al1 species  have  six  leaf-like 
lips, separated by incisures about half the lip length in M. crassidens and by deep incisures almost the whole lip length in 
Teratocephalus, supported by  strongly  sclerotized  margins. In M. crassidens subdorsal  and  subventral  lips  bear two setiform  sensilla 
each,  lateral  lips  only  one. In Teratocephalus subdorsal  and  subventral  lips  bear  a  single  setiform  sensillum at the base. The weakly 
annulated  and  minutely  punctated  cuticle  of M. crassidens has  scattered  pores  anteriorly and pores  posteriorly  along  both  sides 
of the  lateral  fields,  which  are  coarsely  punctated  anteriorly  and  consist  of  expanded  cuticle  from  midbody. In Teratocephalus lateral 
fields  are  demarcated  by two incisuresand  usually  distinctly  offset. The possible  plesiomorphic  or  apomorphic  state  of  some  external 
characters  are  discussed  and  in  the  light  of  this  the  taxonomic  position  of the teratocephalids. 
RESUME 
Position taxinomique de quelques nématodes Tératoceplzalides - une étude au nzicroscope e7ectmnique à balayage 
Quatre  espèces de Tératocéphalides - Metateratocephalus crassidens, Teratocephalus costatus, T. lirellus, T. terrestris - ont été 
étudiées au microscope électronique à balayage, apportant ainsi des données complémentaires sur l’organisation de la partie 
antérieure  et  la  morphologie  externe. Toutes les  espèces  ont  six  lèvres  foliacées,  séparées  par  des  incisures,  longues  de  la  moitié 
des  lèvres  chez M. crassidens, et de  la  longueur de celles-ci  chez Teratocephalus; ces  lèvres  sont  soutenues  par  des  marges  fortement 
sclérotisées.  Chez M. crassidens, les  lèvres  subdorsales et subventrales  portent  chacune  deux  sensilli  sétiformes  et  les  lèvres  latérales 
un seul. Chez Teratocephalus, les lèvres subdorsales et subventrales portent un seul sensillum, à leur base. La cuticule de M. 
crassidens, faiblement  annelée  et  pourvue  de  fines  ponctuations,  présente  des  pores  irrégulièrement  disposés a la  partie  antérieure, 
et situés  de  part  et  d’autre du champ  latéral à la  partie  postérieure  du  corps. Le champ  latéral  est  fortement  ponctué  antérieurement 
et consiste  en  une  expansion  de  la  cuticule à partir du milieu du  corps.  Chez Teratocephalus les  champs  latéraux  sont  délimités 
par  deux  incisures et le plus  souvent  distinctement  en  relief.  L’état  supposé  plésiomorphique ou apomorphique  de  certains  des 
caractères  externes  est  discuté,  de  même  que, à la  lumière  de  ceux-ci,  la  position  taxinomique  des  Tératocéphalides. 
Species of the  genera Metateratocephalus Eroshenko, 
1973 and Teratocephalus de Man, 1876 were recorded 
from  Spitzbergen by Loof (1971). His  survey of terres- 
trial nematodes was based on a large collection per- 
formed in July 1965 by Mr. H. van Rossen in the 
western  part of the island. A smaller  collection of soil 
samples, from roughly the same area, was made by 
Mr. G. Rudback in July 1985. So far this  collection has 
resulted in the description of a new cephalobid species 
(Bostrom, 1987) and a scanning electron microscope 
(SEM) study of a  plectid and  some cephalobid  nema- 
rodes (Bostrom, 1988). 
The taxonomic position of the teratocephalids has 
been,much discussed and  the genera have often been 
collectively placed either close to  the cephalobids  (in  the 
Secernentëa)  or close to  the plectids  (in the Adenopho- 
rea) (see   discussion ” for details). It is, however, 
probable that  the teratocephalid genera are more dis- 
tantly  related to each  other  than many  present classifi- 
cation  schemes  reflect. 
In this paper four species of teratocephalids (one 
Metateratocephalus, three Teratocephalus) are  studied by 
SEM  in order to  add  further  information  on  the  anterior 
organization and  on  the xternal  morphology in general. 
The possible  ancestral  or  derived  state of some  external 
characters  studied and  the taxonomic  position of the two 
genera is also discussed. 
Material  and  methods 
The western part of Spitzbergen,  from  Longyearbyen 
in  the south to Amsterdamoya in  the north, was sampled 
in  July 1985. Twentyfour  samples of loamy soil to  about 
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6 cm  depth were collected with  a  small  corer. They were 
transported in capped plastic tubes  and subsequently 
nematodes were extracted by a  wet  funnel  method 
(Sohlenius, 1979). 
The nematodes were heat-killed, fiied  in cold TAF, 
transferred  to glycerine by a slow evaporation  method 
(Hooper, 1970) and mounted on slides for light mi- 
croscopy (LM) as described in Bostrom and Gydemo 
(1983). For  SEM, specimens were postfiied  in 1 O/O OsO, 
in redistilled water for  one hour  and dehydrated in  an 
acetone/redistilled water series to pure acetone. They 
were critical  point  dried,  mounted on stubs,  coated  with 
gold and examined in  the  SEM as  described in Bostrom 
and  Gydemo (1 983). 
The nematodes were identified to species level in  the 
LM. 




Fernales (n = 10) : L = 430-620 pm (505 f 21); 
a = 21-30  (24 f 1); b = 3.9-4.7 (4.3 rf: 0.1); 
V = 50-55 (53 f 0.4); vulva-anushail = 2.6-3.9 
(3.1 f 0.4). 
c = 7.8-10.5 (8.8 f 0.3); cf = 5.0-6.0 (5.4 k 0.1); 
Males : not  found. 
DESCRIPTION 
Head distinctly  offset  by  constriction. Six  broad 
leaf-like lips, separated by incisures about half their 
length,  supported by sclerotized  margins;  internally the 
lips are supported by radial ridges connecting to the 
tangential ridges surrounding  the  stomatal  aperture 
(Fig. 1 A-B). Each subventral and subdorsal lip bears 
two setiform sensilla, the anterior about 3.5-4 pm  long 
and  the posterior  somewhat  shorter  (about 3 pm), which 
enter  through median  perforations in  the lips 
(Fig. 1 A-B). The lateral lips bear only the anterior 
sensillum. Amphids large (about 5 pm diameter) and 
circular,  about 10-12 Fm from  base of lips (Fig. 1 C). 
Cuticle vaguely annulated and finely punctated; scat- 
tered  pores  anteriorly and posteriorly  along  both  sides 
of the lateral fields (Fig. 1 C, F). Excretory  pore  round 
(aperture  about 1 Pm), at level  of metacorpus  (Fig.  1 D). 
Lateral fields coarsely punctated anteriorly (Fig. 1 E), 
from midbody an expanded  cuticle  (Fig.  1 F). Vulva a 
transverse slit with many radially arranged  narrow  cu- 
ticular ridges (Fig. l G). Anal aperture a transverse 
slit with a long posterior lip and a postanal depres- 
sion  (Fig. 1 H). A pair of lateroventral  setiform  papillae 
just posterior to anus (Fig. 1 F, H). Tail always at- 
tracts  detritus which may  indicate  presence of  se- 




The specimens  are in agreement  with  the  population 
described  as Euteratocephalus  crassidens (de Man, 1880) 
Andrassy, 1958 from Spitzbergen by Loof (1971), and 
further extend the ranges of some measurements and 
ratios  for the species (Andrassy, 1984). Loof pointed out 
that his specimens differed from de Man’s types in 
having  a  longer  tail  (cf = 5-6 vs. cf = 5), but they  are 
within the ranges (c‘ = 4.5-6) given in Andrassy (1984) 
for M. crassidens. Andrassy (1984) synonymized M. 
typicus Eroshenko, 1973 with M. crassidens, an action 
not followed by Zell (1986). Andrassy  later (1985) de- 
scribed  a new species, M. gracilicaudatus, distinguished 
by a  more  slender body, a wider head  and  a  much  longer, 
filiform tail. In this species “ phasmids ” were not 
observed. The tail  length of M. gracilicaudatus 
(56-62 pm) is similar  to that  found  in  the specimens of 
M. crassidens here (52-66  Pm), but the c‘-ratios  (7-8 vs. 
5-6) and  vulva-anushail-ratios (2-2.5 vs. 2.6-3.9) differ. 
The population described here is thus regarded as ,. 
belonging to M. crassidens. 
Teratocephalus  costatus Andrissy,  1958 
(Fig. 2) 
MEASUREMENTS 
Fernales (n = 3) : L = 510-570 pm; a = 24-27; 
b = 3.4-3.9; c = 5.9-6.5; C’ = 7.9-8.7; V = 53-59; 
vulva-anus/tail = 1.5-1.8. 
Males : not  found. 
DESCRIPTION 
Head offset  without cervical expansion. Six leaf-like 
lips (about 3.5 pm high), separated by deep incisures 
almost the whole lip  length  and  supported by strongly 
sclerotized  borders,  which  are  rounded apically 
(Fig. 2 A). The lips  are  supported  internally by radial 
ridges connecting at  the tangential ridges that  surround 
the  stomatal  opening. The subdorsal and subventral  lips 
bear  a  single  setiform  sensillum basally (Fig. 2 A, C). 
The small  porelike  amphid  opening is positioned  in the 
first  transverse  body  stria (Fig. 2 A). First body annule 
broad,  sloping  anteriorly;  second  and  third  annules 
compressed; the following four to six annules about 
1-1.5 pm broad; from the eighth-tenth annules, the 
annules are broader (2-2.5 pm) and the longitudinal 
ridges (n = 8) commence (Fig. 2 C). Excretory pore 
(aperture about 0.5 pm) surrounded by raised cuticle 
incised anteriorly (Fig. 2 D). Lateral field with two 
crenate  incisures (Fig. 2 B). Vulva a  transverse  indented 
slit (Fig.  2 E). Anal  aperture  a  transverse slit with the 
posterior  lip  somewhat  protuberant (Fig. 2  F). Tail 
elongate (79-96 pm) with  a  bifid  terminus;  phasmids not 
seen (Fig. 2 F). 
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Fig. 2. TeratocephaZus  costatzts Andrassy, 1958. A : Head,  lateral  view; B : Lateral  field; C : Anterior  end; D : Excretory  pore;  E : 
Vulva; F : Tail. (Bar on A, C, D = 1 Pm; on B, E = 2 Pm; on F = 4 Pm.) 
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REMARKS 
The specimens  agree  with the population  Loof (1971) 
described as T. decarinus Anderson, 1969 from Spitz- 
bergen  apart from a relatively longer  tail  (c = 4.8-5.7; 
c' = 9-1 1; vulva-anusltail = 1.4-1.5) in  Loof s speci- 
mens. In  the original  description by Anderson (1969) of 
i': decarinus, its tail length ranges from 69 to  103  pm 
(c = 5.5-6.8). Loof discussed the minor differences 
between T. costatus and T. decarinus. Andrassy (1984) 
synonymized the two species and the specimens de- 
scribed  here  are  within the ranges of i': costatus estab- 
lished by him. 
Teratocephalus 1it.ellus Anderson, 1969 
(Fig. 3) 
MEASUREMENTS 
Females (n = 3) : L = 515-575 pm; a = 28-38; 
b = 4.3; c = 4.0-4.2; C' = 13.6-16.4; V = 49-51; 
vulva-anusltail = 1 .O- 1.1. 
Males : not  found. 
DESCRIPTION 
The general anterior organization is similar to that 
found in T. costatus. Head offset; a distinct cervical 
expansion  with  prominent  cephalic  ribs (Fig. 3 C). The 
lips are somewhat higher  (about  4 pm) and more trunc- 
ate than in T. costatus (Fig. 3 A, C). Small, porelike 
amphids  in  first  body  stria  (Fig. 3 A). First body annule 
broad, sloping anteriorly; second annule plain; from 
third  annule  longitudinal  ridges  (about  18  at  midbody) 
start  to  appear  (Fig. 3 C). Excretory  pore  (aperture ca. 
0.5 pm) with  margin of raised  cuticle incised anteriorly 
(Fig. 3 B). Lateral  field  conspicuous with two incisures 
(Fig. 3 D). Vulva a  transverse slit with prominent 
protruding lips (Fig. 3 F). Anus a transverse slit with 
protuberant  posterior  lip  (Fig. 3 E). Tail elongate 
(129-136 Pm)  with minute terminal  bifurcation;  phas- 
mids not observed  (Fig. 3 E). 
REMARIZS 
The specimens  agree well with the original description 
of T. lirellus by  Anderson (1969) and with the population 
described  by  Loof (197 1) from Spitzbergen,  although 
Loofs specimens  again  had relatively longer  tails 
(c = 2.3-3.5; c' = 19-35) than recorded here. 
Teratocephalus tewesttis (Bütschli, 1873) 
de  Man, 1876 
(Fig. 4) 
MEASUREMENTS 
Fe~nales (n = 2) : L = 560-620 Pm; a = 34-37; 
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b = 4.7-4.9; c = 3.5; c' = 17.5-18.0; V = 47; vulva- 
anusltail = 0.8-0.9. 
Males : not found. 
DESCRIPTION 
The anterior  organization is very similar  to that of 7: 
lirellus (cf. Figs 3 C  and 4 A). Head offset with cervical 
expansion  and  prominent  cephalic  ribs (Fig. 4 A). The 
lips  appear very angular apically (Fig. 4 A). Amphids  as 
in  the  other two species. First  annule  broad  and  sloping 
anteriorly; second annule about 1 pm broad; the fol- 
lowing body annules 1.5-2 pm broad. Excretory pore 
(aperture  about 0.5 pm) with raised  cuticular  margins 
incised  anteriorly  (Fig.  4 B). Anterior to  the lateral  field, 
bosdered by two incisures, there are about 25 perfor- 
ations  between the annules (Fig. 4 C). Perforations 
(about  15) were also found ventrally in  the same  region 
(Fig.  4 C). Vulva a  transverse  slit  with  protruding  lips 
(Fig.  4 D, F). Anus a  transverse  slit  with  posterior  lip 
protruding. Tail elongate (162-177 Pm) with minute 
bifurcation  at  terminus;  phasmids  not observed. The tail 
on Fig. 4 E is unfortunately  broken  and  the  terminal 
bifurcation  can not  be seen. 
REMARKS 
These specimens  differ  from i': lirellus mainly in  the 
lack of longitudinal body ridges. The tails are much 
longer than  in  the specimens of T. lirellus (129-136 pm) 
described above, but  are within the range (81-177 pm) 
of the original  description of i': lirellus (Anderson, 1969). 
Loof (1971) stated that T. lirellus is immediately dis- 
tinguished  from T. terrestris on  account of the very long 
tail and  the pre-equatorial vulva. That  the distribution 
of T. terrestris is very uncertain due to  confusion  with 
closely related species was pointed out by Andràssy 
(1984) and Zell (1986) also stressed the unreliability 
in  the information on  the species. These specimens will, 
however, be provisionally determined as T. terrestris as 
they lack the longitudinal  ridges  typical of T lirellus. 
Discussion 
As stated  in  the  introduction,  the  taxonomic  position 
of the teratocephalids  has  been much debated and they 
have  been  variously  placed under  the classes of nema- 
todes. 
AndrAssy (1958) proposed the family  Teratocephali- 
dae and considered it transient between the families 
Cephalobidae (Filipjev, 1934) Chitwood & Chitwood, 
1934 and Mectidae Orley, 1880 [i.e. between the classes 
Phasmidia (Secernentea) and Aphasmida (Adenopho- 
rea)]. 
Goodey (1963) gave it  status of an order,  Teratoce- 
phalida, which he  placed  between the orders  Rhabditida 
185 
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Fig. 3. Teratocephalus lirellus Anderson, 1969. A : Head  slightly  tilted,  lateral  view; B : Excretory  pore; C : Head,  sublateral view; 
D : Lateral  field; E : Tail; F : Vulva. (Bar on A-C = 1 Pm; on 0, F = 2 pn ;  on E = 10 pm.) 
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Fig. 4. Teratoceplzalus  terrestris (Biitschli, 1873) de  Man, 1876. A : Head,  sublateral  view;  B : Excretory  pore; C : Ventral  and  lateral 
perforations  and  lateral  field  anteriorly; D : Lateral  field  and  vulva;  E : Tail; F : Vulva. (Bar on A, B, 0, F = 1 pnz; on C = 4 p ? z ;  
on E = 10 pm.) 
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and Araeolaimida as it shows a  mixture of characters of 
these  orders. 
Maggenti (1963) put the  family  Teratocephalidae 
Andrassy, 1958 in a basal position on  the secernentean 
branch close to  the Cephalobidae. 
De Coninck (1965 b), Eroshenko (1973), and Gerlach 
and  Riemann (1973) placed the family in  the Araeolai- 
mida close to  the plectids. 
Andrassy (1976, 1984) put the suborder Teratoce- 
phalina Andrassy, 1974 in  the  Rhabditida  between his 
subclass  Torquentia  and  what  he  refers  to as the  true 
Secernentia;  although  he  pointed out (1 976) that  it is a 
peculiar group [also embracing the Chambersiellidae 
(Thorne, 1937) Sanwal, 19571. Andrassy (1976) con- 
fessed that he was inclined to include a part of the 
Teratocephalina in  the  Torquentia  (Chromadorea),  but 
in the species showing the largest number of Torquentia 
characters  phasmids  are  present. He  further stated that : 
" The whole suborder of Teratocephalina gives the 
impression  that  they were just about  to change  from the 
Torquentia-type  into  the  Secernentia-type ". 
Lorenzen (1 98 1, 1983), on  the  other hand, found  no 
indication that the caudal setae of M. crassidens and 
related species are  phasmids and  did  not hesitate to place 
the Teratocephalidae in the Adenophorea. Lorenzen 
(1981) Split the Araeolaimida. Taxa with outstretched 
ovaries were transferred  to the Monhysterida  and  those 
with  antidromous reflexed ovaries to  the Chromadorida. 
He also erected  a new suborder,  Leptolaimina, to har- 
Table 1 
bour  the  taxa  not  belonging  to  the  Chromadorida,  and 
the  Teratocephalidae was placed in this new suborder. 
Some  other  authors have recently (Inglis, 1983; Poi- 
nar, 1983) placed the teratocephalids  under  the Araeo- 
laimida (subclass Chromadoria). Inglis (1983) further- 
more  splitted  them  into two families [viz. Teratocephali- 
dae and Metateratocephalidae  (Eroshenko, 1973) Inglis, 
19831, which  he  suspected  should  be  referred  to  differ- 
ent  orders. 
Apart from  the resemblances in  the anterior  organiz- 
ation, which may be  due  to convergence, there is rather 
much  that may cal1 for a further taxonomic  separation 
of the genera Metateratocephalus and Teratocephalus. 
Some  differences  between the two genera as seen by the 
SEM are listed in  Table 1. There are also differences 
regarding the female and male  reproductive  organs and 
possibly also in  the pharynx  organization (i.e. the basal 
bulb), but these  characters  have not been  studied  here. 
It would perhaps  be  fruitful  to  discuss some of, the 
characters on  Table 1 in  terms of being  plesiomorphic 
(ancestral)  or  apomorphic  (derived). 
The external  cuticle structure of Metateratocephalus 
with  minute  punctations  and  pores (possibly connected 
with the hypodermis) anteriorly and along the lateral 
fields may resemble that found in some species of 
Chromadorida  (Wright & Hope, 1968). It is presumably 
plesiomorphic to  the distinctly  annulated  cuticle of Tera- 
tocephalus. 
The basic, and thus assumed  plesiomorphic,  external 
Some  differences  between the genera Metateratocephalus Eroshenko,  1973  and Teratocephalus de  Man, 1876 
as  recorded  by  the  scanning  electron  microscope. 
Character Metateratocephalus Teratocephalus 
Cuticle 
Cephalic  sense  organs 
Amphids 
Excretory  pore 
Lateral  field 
Vulva  opening 
Anal  aperture 
Phasmids 
Weakly  annulated,  minute  punctations;  pores 
anteriorly  and  along  lateral  fields 
Subdorsal and subventral lips bear two seti- 
form sensilla, lateral lips bear one setiform 
sensillum 
Postlabial,  large,  round  (semi-spiral),  10-12 pm 
posterior to base of head 
Minute  opening  (about  1 pm in diameter) 
Coarsely punctated anteriorly, expanded cu- 
ticle  posteriorly 
Transverse  slit with numerous  radially  arraned 
cuticular  ridges 
Transverse slit with long  posterior  lip  and 
post-anal  depression 
Possibly  analogous  lateroventral  setiform  papil- 
lae just posterior to anal  aperture 
Distinctly  annulated,  withlwithout  longitudinal 
ridges 
Subdorsal and subventral lips bear one seti- 
form sensillurn  basally 
Postlabial,  porelike, in first  body  stria,  2.5-3 pm 
posterior  to  base  of  head 
Minute  opening (Ca. 0.5 pm wide) with mar- 
gins  of  raised  cuticle 
Bordered by two incisures, usually distinctly 
offset 
Transverse  slit  with  protruding  lips  (depressed 
in X cosratus) 
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organization of cephalic sense organs is six inner  labial 
sensilla, six outer labial sensilla, four cephalic sensilla 
and two amphids (De Coninck, 1965~). Metateratoce- 
phalus is close to this pattern : six, probably outer, 
setiform labial sensilla, four setiform cephalic sensilla 
and two amphids. The inner  labials may be  present  in 
the  form of minute papillae, but have not been  traced. 
In Teratocephalus the number of external sensilla is 
reduced  to  four setiform  cephalic sensilla, the  inner  and 
outer  labials have not been observed, and two amphids. 
The longer setiform sensilla of Metateratocephalus 
probably  also  represents  a  more  plesiomorphic  condition 
than  the shorter sensilla of Teratocephalus in accordance 
with the general  agreement  presented by Adamson 
(1987). 
The more  posterior  position of the amphids in Me- 
tateratocephalus is probably  plesiomorphic  to the more 
anteriorly placed in Teratocephalus as  proposed by 
Adamson (1987). Also the  large  circular (or semi-spiral) 
amphids of Metateratocephalus is plesiomorphic to  the 
pore-like amphids of Teratocephalus (Adamson, 1987). 
The modified, coarsely punctated  and  expanded, 
cuticle  making up  the lateral  fields in Metateratocepha- 
lus are possibly plesiomorphic to the differentiated, 
more or less offset, lateral fields of Teratocephalus as 
discussed by Adamson (1987). 
The caudal lateroventral setae of M. crassidens are 
regarded as phasmids by Andrassy (1958, 1976, 1984) 
and  some  authors (e.g. Goodey,  1963;  Loof, 1971) 
followed his interpretation.  Eroshenko (1973) described 
them as sublateral setae reminiscent of phasmids and 
Lorenzen (1981, 1983) pointed out that there is no 
indication of these  structures  being  phasmids.  Andrassy 
(1984)  also claims to have observed  distinct  phasmids in 
Euteratocephalus  palustris (de Man, 1880) Andrassy, 
1958. Neither caudal setae nor phasmids have been 
observed in species of Teratocephalus and  it is thus  not 
possible to judge which genus is plesiomorphic in this 
respect. 
There are, thus, data indicating that a further sep- 
aration of the genera Metateratocephalus (probably 
together  with Euteratocephalus Andrassy, 1958) and 
Teratocephalus is necessary. The position of the  genus 
Steratocephalus Andrassy, 1984 is uncertain. 
It seems less appropriate to regard Metateratocephalus 
as a  secernentean  considering  its  many  presumed  ances- 
tral  character States. Teratocephalus, on  the  other hand, 
despite its many assumed derived character States can 
neither  be easily placed in  the Secernentea.  According 
to  the scheme  proposed by Adamson (1987) they  would 
both  be placed in  the  Rhabditea. It appears, however, 
premature  to assign the genera to any  higher  taxa  (order, 
subclass or class) based on  the  present information. 
T o  resolve the long-lasting  controversy over this 
group, detailed analyses by transmission electron mi- 
croscopy of l )  the  organization of the  anterior  sensory 
structures, 2) the organization of the cuticle, 3)  the 
Revue  Nématol.  12  (2) : 181-190 (1989) 
organization of the valvular  structures  in  the basal bulb, 
and 4) the organization of the  caudal setae  (phasmids?) 
in Metateratocephalus must  be carried  out. 
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